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(57) Abstract: A gallium nitride (GaN) based light emitting diode (LED), wherein light is extracted through a nitrogen face (N-face) 
(42) of the LED and a surface of the N-face (42) is roughened into one or more hexagonal shaped cones. The roughened surface 
reduces light reflections occurring repeatedly inside the LED, and thus extracts more light out of the LED. The surface of the N-face 
(42) is roughened by an anisotropic etching, which may comprise a dry etching or a photo-enhanced chemical (PEC) etching. 
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